Role of ABH blood group antigens in the stimulation of a DIDS-sensitive Ca2+ influx pathway in human erythrocytes by Ulex europaeus agglutinin I and a monoclonal anti A1 antibody.
Of eleven agglutinating lectins tested, only one, Ulex europaeus agglutinin I (UEA1), stimulated Ca2+ uptake in quin2-loaded erythrocytes by about 2-fold. UEA1 is known to be an alpha-L-fucose and ABH blood group specific lectin. The 45Ca2+ influx induced by UEA1 was absent in the presence of extracellular fucose (5 and 15 mM) and depended on the ABH blood group of the donor, the stimulatory potency of the lectin decreasing in the order H greater than A2 greater than A1. Ca2+ entry blockers, such as cobalt and verapamil, did not affect the 45Ca2+ influx induced by UEA1. 4,4'-Diisothiocyanatostilbene-2,2'-disulfonic acid (DIDS) inhibited dose-dependently with a Ki of 1-2 microM. 10 microM DIDS, 10 microM 4,4'-dinitrostilbene-2,2'-disulfonic acid (DNDS) and 20 microM dipyridamole fully blocked the 45Ca2+ influx induced by UEA1. The effect of UEA1 on 45Ca2+ influx was absent in K+ and Mg2+ media and was less pronounced in choline than in Na+ media. The 45Ca2+ influx induced by the lectin was abolished by preincubation with 12-O-tetradecanoylphorbol 13-acetate (TPA, 60 ng/ml). A monoclonal antibody raised against A1 erythrocytes (Bric 54) accelerated 45Ca2+ influx in quin2 loaded A1 erythrocytes by about 2-fold. No effect was seen in A2 and H erythrocytes. The 45Ca2+ influx elicited by Bric 54 exhibited a sensitivity towards inhibition by DIDS and TPA, as well as a dependence on the cation composition of the incubation medium similar to that observed with UEA1. The effects of UEA1 and Bric 54 were not additive. These observations suggest that the Ca2+ influx induced by UEA1 and Bric 54 is mediated by the same transport pathway. Since both the lectin and the antibody exhibit ABH blood group specificity, it appears reasonable to conclude that ABH antigens can serve as recognition sites for activation of a Ca2+ influx pathway in human erythrocytes, which is sensitive to inhibitors of the band 3 anion-exchanger.